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It	  only	  about	  20%	  of	  the	  transport	  between	  urban	  agglomera7ons	  

Interstate	  public	  waterway	  
transport	  services	  

Interstate	  public	  road	  
and	  rail	  transport	  

services	  

Commercial	  Public	  
Air	  Transport	  

Services	  
Problem 

What	  do	  we	  know	  about	  long	  distance	  transporta7on	  of	  

people	  in	  Brazil?	  

•  Needs:	  
•  General	  Avia7on;	  
•  Intercity	  road	  and	  waterway	  transport	  services	  (into	  the	  

states);	  
•  Long	  distance	  travel	  by	  car	  (private).	  



Constructing the 
first O / D matrix 

O	  /	  D	  survey	  
in	  air	  

transport	  

BIMTRA	  
(general	  
avia7on)	  

IBGE	  survey	  
about	  bus	  
and	  boat	  
transport	  

ANTT	  –
scheduled	  
interstate	  

bus	  
transport	  

ANAC	  -‐	  
scheduled	  
air	  transport	  

harmoniza7on	  of	  databases	  

O/D	  Matrix	  and	  
poten7al	  routes	  
for	  air	  transport	  



Constructing 
the first O / D 

matrix 
 

Modal	  split	  

Font: SAC & EPL, (2015), DECEA (2016), ANAC (2018), IBGE (2017), ANTT (2018), ANTAQ (2018), ANTAQ 

e UFPA (2014), ABCR (2018), DENATRAN (2017). Dados tratados para o ano de 2017. 

Mode	  of	  transport	  
Interurban	  demand	  
(millions	  of	  people	  /	  

year)	  

Subtotal	  
(millions	  of	  

people	  /	  year)	  

%	  off	  mass	  
mode	  of	  
transport	  

Overall
%	  

mass	  

Air	  transport	  (comercial	  
and	  GA)	   100,31	  

390,92	  

26%	   11%	  

Coach	  transport	   285,88	   73%	   31%	  

Rail	  transport	   1,31	   0%	   0%	  
Water	  transport	   3,42	   1%	   0%	  

private	  
Deslocamento	  por	  
automóvel	  par7cular	   543,96	   543,96	   -‐	   58%	  

Total	   934,88	   934,88	   100%	   100%	  



Routes betwen urban agglomerations 
 

Font: SAC & EPL, (2015), DECEA (2016), ANAC (2018), IBGE (2017), ANTT (2018), 

ANTAQ (2018), ANTAQ e UFPA (2014), ABCR (2018), DENATRAN (2017). Dados 

tratados para o ano de 2017. 



Some of the 
matrix uses in 
“PAN – Plano 

Aeroviário 
Nacional” (Brazili
an Civil Aviation 

Master Plan) 

•  Iden7fica7on	  of	  poten7al	  new	  
routes	  for	  airlines	  

•  Es7mated	  addi7onal	  revenue	  for	  
airlines	  

•  Iden7fica7on	  of	  des7na7ons	  for	  
new	  simulated	  airports	  

•  Iden7fica7on	  of	  repressed	  
demand	  for	  air	  transport	  



Constructing 
the new O / D 

matrix 
 

Escope:	  

	  

	  

•  Big	  data	  of	  mobile	  phones	  
•  Air	  and	  non-‐air	  transport	  division	  
•  Sta7s7cal	  treatment	  and	  expansions	  
•  Construc7on	  of	  O	  /	  D	  matrix	  between	  urban	  

agglomera7ons	  (780	  UTPs)	  
	  



UTPs 

780 
UTP (units for 

territorial planning) 



How to identify 
travel with 

mobile phone 
data? 

A	  mobile	  phone	  signal	  is	  
iden7fied	  in	  any	  of	  the	  
predefined	  regions.	  

Some	  7me	  later	  the	  same	  signal	  
is	  iden7fied	  in	  another	  region.	  

A	  trip	  has	  been	  
iden7fied	  



How to identify 
travel with 

mobile phone 
data? 

•  250	  million	  ac7ve	  mobile	  phone	  
users.	  

•  Telefônica/Vivo	  has	  30%	  
of	  market	  share.	  

•  A	  stable	  signal	  for	  6	  hours	  in	  the	  
same	  region	  indicates	  a	  stop.	  

•  The	  7me	  between	  stops	  
indicates	  an	  average	  travel	  7me	  
between	  regions.	  

•  Fast	  trips	  between	  UTPs	  can	  
easily	  be	  afributed	  to	  air	  
transport.	  

•  Use	  of	  the	  first	  version	  of	  the	  
matrix	  to	  geographic	  expansion	  
and	  modal	  split	  



Comparison 
between the 
estimation 

types of an O / 
D matrix 

Tradi@onal	  survey	  (in-‐person)	   Secondary	  data	  join	   Mobile	  Big	  Data	  

Confiability	   medium	   low	   high	  

Sampling	  range	   small,	  and	  incomplet	   incomplet	   big	  

Cost	   high	   low	   medium	  

Time	   slow	   fast	   fast	  



1st	  version	  
of	  O/D	  
matrix	  

(secondary	  
data)	  

Big	  data	  O/D	  
matrix	  

(preliminary	  
data)	  

Preliminary	  results	  are	  similar	  to	  the	  first	  
matrix	  



ID	   O	   D	   Pessoas/ano	  
228-‐267	   Novo	  Hamburgo	  -‐	  RS	   Porto	  Alegre	  -‐	  RS	   	  	  	  	  	  	  	  	  	  16.614.852	  	  
34-‐316	   Santos	  -‐	  SP	   São	  Paulo	  -‐	  SP	   	  	  	  	  	  	  	  	  	  16.524.684	  	  
13-‐316	   Americana	  -‐	  SP	   São	  Paulo	  -‐	  SP	   	  	  	  	  	  	  	  	  	  14.560.752	  	  
254-‐284	   Petrópolis	  -‐	  RJ	   Rio	  de	  Janeiro	  -‐	  RJ	   	  	  	  	  	  	  	  	  	  12.662.472	  	  
316-‐318	   São	  Paulo	  -‐	  SP	   São	  Roque	  -‐	  SP	   	  	  	  	  	  	  	  	  	  12.007.176	  	  
312-‐316	   São	  José	  dos	  Campos	  -‐	  SP	   São	  Paulo	  -‐	  SP	   	  	  	  	  	  	  	  	  	  11.792.136	  	  
111-‐279	   Fortaleza	  -‐	  CE	   Redenção	  -‐	  CE	   	  	  	  	  	  	  	  	  	  10.113.780	  	  
51-‐316	   Bragança	  Paulista	  -‐	  SP	   São	  Paulo	  -‐	  SP	   	  	  	  	  	  	  	  	  	  10.108.344	  	  
78-‐278	   Caruaru	  -‐	  PE	   Recife	  -‐	  PE	   	  	  	  	  	  	  	  	  	  	  	  9.523.272	  	  
170-‐316	   Itu	  -‐	  SP	   São	  Paulo	  -‐	  SP	   	  	  	  	  	  	  	  	  	  	  	  9.181.368	  	  

Top 10 – 
Interurban O/D 

in Brazil (by 
UTP) 
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Modal	  split	  of	  interurban	  transport	  of	  people	  
in	  Brazil,	  by	  distance.	  
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Modal	  split	  of	  interurban	  transport	  of	  people	  
in	  Brazil,	  by	  distance.	  

Intermodal	  compe@@ve	  routes	  (air	  transport	  x	  road	  transport)	  
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possibility	  of	  higher	  yields	  



Next steps 

•  Analysis	  and	  treatment	  of	  final	  matrix	  version	  

•  Iden7fica7on	  of	  poten7al	  demands	  for	  air	  transport	  

•  development	  of	  a	  prac7cability	  model	  of	  air	  routes	  by	  

aircram	  type	  



Thank you! 
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